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1 

[»#*Hl] 37rtlCgtt>f*VTmtt*t, 9 ~7 
7 KCTb, Eu, Ho, Dy, Sm, NdOjVM 

[|ft$«2] sTftlcSttU^innb, Eu, 
Ho, Dy, Sm, N d CO 5 < * * 1 Um^-C * 

[1***3] 2l^iiOn7lrfl, t^HUft 

b, Eu, Ho, Dy, Sm, Nd«}V>ft<Hl 

[0 0 0 1 1 

? r 4 /<±f ffi^<7>fc * ott Bffl 3te 7 r -f 6 t> <r> 

[0 0 0 2] 

V»TttP r ^ffitt-f Ut, 1- 5 <imflflC*3^T 

[0003] *a«»*rfcS3te7T^^^*w«>*i» 

«tlt5*ift^r Aflw^n^^: It, 1. 

JilT^r (£'J*.tfY. Koyamada et a 
1, "Basic Concepts for Fib 
er Optic Subscriber LoopO 
Deration Systems", Proceed 
ings of ICC 341, 1, PP. 1541 
-15 4 4 (1 9 9 0) #HR) , Z<ni/XTJ±^m^b 

5o 1- 6 ^ m^7 7 ^"^ 

ft, rTm«S10*7r'f^«M*ttJ 

^fl5W3E*« OQE90-85 pp. 8 9~9 4# 

BR) o H l fcTmO^^^MBt^ z.<d*M 

4-, 3 f 4 -» 3 h 6 tosrmsnTk^vmm^iM'f^. 

gbfitt. 6 9 0 nm, 8 0 0 n mSr, 1 2 0 0 nm, 1 
5 5 0- 1 6 2 5 nm#iEOBJB**rffl^6- tt^m 
T-fcSo B 2 i:ii-IR«ft*7 r ^**«»**«:* 

ft** 2 A^afi^RA^^afi^S A 4 

^A-r^o ^iffcK^-c, *7>fy^5tffl^« 



4^^5P8- 1 5 2 5 3 1 

2 

[0004] 

ScffiM^ ( 3 F 4 3 H 6 ) 

3 . H<K 8ttRiimE»***>***tt*** 9 ^ 

1. 65 w m^6, mt»J:!)flbm5^ 1- 
8-2. 0 tf mWK, ««SixfcS»»tii3t (A 
mplified Spontaneous Emis 
s i on : A S E ) fcfflJB*-*^ < #«*>*lT 

5o 1. 8-2. 0 tf mllflcastt**— ffK*>#J 

*JB*6i:, tH»±BJB*«r»7.Lrt>l- 6 5 * rn 

[00 0 5]^^)^ll 1- 6 5(tmt<D*j(l* 

*Q Ufciiffiffl*^ r -< ^ 5 r. t l^^o 
[0 0 0 6 ] 

[««£r»&-r5fcfc<^*l JblBOBWS:**i"6fc 

b, Eu, Ho, Dy, Sm, N d O 5 V>fc < * <> 1 
[0 0 0 7 ] #*E^*2<D#**«fc«5ttHIffl*7 

r-</<ri, arrtfciS^^TmiTb, Eu, h 

30 o, Dy, Sm, NdW5V>^<^liS^^ 

[0008] *«b<0* 3 <D«f**jR^tt 5 m%m%y 

7<{/<te, 2gJeJL_bco^T^^U, ^(7)9^ li^i:^ 
ffitt-Y^^Tm^:, Tm4:«*ft^lJBBJ:lCTb, E 
u, Ho, Dy, Sm, Nd05V>/KHl» 

[0 0 0 9 ] 

[fis/fi] HI 4 -11 9B^ril j enT b, Eu, Ho, N 
d, Dy, Sm^^^AM**'*^ h/i'*:*-***'** I s 
40 ;Ht^So [14-0 9 iC*3^T, Tb, Eu, Ho, 
Nd, Dy, Smtt**veixi. 8 tx m*i6»fc«JR* 

f^Ho, Eu, Tb, Nd, Dy, Sm^5V>4 

< £t> lii^'i'ty^ttts^^a V , i. 8m 
£*t,5o r.^fc£>> D;o2o^Wbti5c (i) 

1. 8jum-2. OymS^tASEMWM 
5(7 *1. 6 5^mSi^^o^$iitI^M*e^Oc 



3 

(2) 1. 8MmS-2. 0 u mffi^&itS f — "9 s ** 
[0 0 10] WmM*^*?*? v Kfc*flDLfc»-fi\ 

[0 0 11] 5=7 7 K^R4*JPH*">' % C*>*Ho 1 E 
u, Tb, Nd, Dy, Sm<Od>fc< £fc 1 * 

[0012] dTlcRJfc^M^^fcST b, Eu, H 
o, Dy, Sm. NdO^ iUM^^*» 
JtlDLfc*fi\ Tm^W^O^t^^lHtffl 

— 5 3 t i-RteS'H a-^fcfcJroi - £ 

[0 0 13] 2S^±^^T^ft^i^ w *77'T^ 
Jft*!K 5 H o , Eu, Tb, Nd, Dy, Sm 

^)S:^-h^«^T-#6c ttlCtMtTmtrWllILt^ 
[0014] 

[0 0 15] OHftff'Jl >HJ£«li-*5^"C«- 
Tm& 2 0 0 0 ppm, ^ ^ KfcT b&2000pp 
m^Dlfc7Wl:W7^77^^S:ffl^fcc T b CO® 

1. 8^m»l^^t*Sl:^^tfe, 1. 6 5 urn 



5 ) #H¥8 - 1 5 2 5 3 1 

b^«ltttLfci^, TmtTbfcOtaittfl 

[0016] 7tx{b«i^^^7T>r^tt, 

ZrF 4 -B a F 2 -L a F 3 ~YF 3 -AlF 3 - L 
i F-N a K77^^ (ZBLYALN 

70 r F 4 ^5 6 mo l%> B a F 2 ^ 1 4 mo 1 %, La 
F3 3 , 5 m o 1 % , Y F 3 ^ 2 m o 1 % > A 1 F 3 
& 7 m o 1 %. L i F^2. 5 m o 1 %, P b F 2 2* 1 

fcB#r^l3 1. 5 5 3 2t'#?5 0 ^5yF#9^BZr 
F 4 #4 7. 5mo 1 %, B a F 2 ^ 2 3. 5mo 1 
%, L a F 3 # 2 . 5 m o 1 %, YF 3 ^2mol%, 
A1F3#4. 5mo 1%, NaF*20mol %r*&> 

4 9 5 5 2"Cfcofc, r07 7^^ttttl«f***3- 

^ 7%T-£>£ e -f /<#*:— ##J»3& 4 W fetus =1 

T^£r 2. 0 ju m£ bfc 0 
[00 171 1- 6 5(imM^7l^ 

fc*. *fcl. 8*im*«>»ttft4«3a«3ru:Bf!Ca«> 

[ 0 0 1 8 ] m 1 0 \Z % 7 yfcto#9*7T 4 '<t:flif 

tz.%7 7 << T -< 

JlM<?)7s/{liM77;77^^b^53'£77^ /< 1 0 

# 5WD M tK*#W*K (wavelengthdi 
vision multiplexing) ) 7/^^ 

f^?:ct<t6/^(7)i«AnC0^7 7^^7A, 7B 

fc*»fe*a. fibigft* I* 0. 8 u m^WTj 
U — if (^iftLD^^a- AO , 1. 2ymSiSffi* 
(^igftrLD^v^— AO , 1. 58i!m^Er 

^ [0 0 19] |t**^fl*77^'<2i: i l i »*LM 
^-A- (Qje%9K) 3^WDM7r-f^^74 

U ffltWDM7 7'f 5^^9 4 *-fr*B 
«#7^ 7 7 >f ^ 1 0 (?)-«ii«»S^ t tft, u 



(4) 
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[0 0 2 0] BUM, Bjg3fciPW 5 0. 8^mSL 
D, 1. 2 mffiLD, 1. 5 8 j«mS7 7 >f/^-f 

»-frfcft»*J» 6 d B 5flJ»tHRl4 0 . ldB/ 

10 0 mWCO^-g-JCff **IJ# 3 0 d B ^^#fc 0 

U mOi^Wg^^I^ 10 0 mW<7>«-^JCft-§-*J# 
3 6 d B «r»fc. #J»«*W: 0 . 6dB/mWtfco 

[0 0 2 1 ] <S6JS«2>KJS«2^33^rW:, ^7lC 
Tm£2000ppm, 2 7 y FICEu^l 0000 p 

1. %ixTnti>h2. 0/imiC®lRiS:#Oi\ 

Euttl. 6 5 ju m»fc»JR ft ^ 

[0022] %yy -r ^of^MWWJt, 4fit^7^-^ 

[0 0 2 3] iffl^O, 8/zm#LD, 1. 2 w m 
|LD, 1. 5 8Mm*7r^'<^-iF* Lfc«<frO, 

mW<7>#<fr {eft »*J» 5 d B SrWfco *J#«*tt 0 . 0 
8dB/mWf^ofc e B££3fe&* 1 . 2/zm, 

1 0 0mWO>«<&U:«#*IJ» 2 8 d B *J 

»flMftl4 0. 5dB/mWt^of: 9 SSM^l- 5 

8 ju moi^^^M^ ioo mwcDm^^mmw 

f»3 0 d B*:»fc. *J#«*»0. 5dB/mWT*£>o 

[0 0 2 4] <^Jteff'J3>Hl£^J3^33^rJ4, 
Tra^2 0 0 0 ppm, ^ 7 ^ KICH oSr 5 0 0 0 p p 
mttlt7^kW7^7r^^fflV^ c Ho 14 40 
1. 8 tf m^^2. 0 v m(C&!R£r*#*>, 1. 6 5 w m 

is £ Ay ^ KiR^^fc ft t \ no ae><S*t* ft tiffin <o 

YEWl&~ s ftfet ft So L^lWbHo#l. 2/imffi: 
jSt^TKJRSr^ofcfe, 1. 2<imf^^Sli 

[0025] *7r>f /<co^SiiJ»*4fck, mi^^y^-^ 

[0 0 2 6 ] IjgWO. 8i/mf LD, 1. 2 u m 
SLD, 1. 5 8 tf m7r^^-fHfc*^ - SO 



l, ae^tsts^o. 8 j«m<7>4»-&(7>jaiie3t3fift* s i 0 

0 mWOjfrfrfcW**]* 5 d B Sr^fc* *J»««J4 0 . 
0 8dB/mWt^ot Sfi*Pl. 2ym^ 
ojftfiftSa&a* 10 0 mW<D»-fr ^ft*#J»*r»5 - £ 
i4r*#ft56^ofc e BJBJtW^l- 5 8 » m^i'&tT)©^ 
3fe»*i* 10 0 mWtf>S^ft^*U# 3 0 d B 

[0 0 2 7 ] <3SJt«4 >*1KW4 1C*5V^THC, a7l: 
Tm^2 0 0 0 ppm, ^7y FCDy^r3 0 0 0 pp 
10810^7^^7^77^^^^. DyJ4 
1. 55Mm^f)l. 8 5Mm^M^Ot^, -^O 

««|:*5lHASEO«*i»i^ U— !F38*SrHJt 
t-5£^5^r-^#ijT-fc£ 0 u^uft^b, 1. 8 5 p. 

ftS 4: 6 5 m mf t-PiiR^ 

[0 0 2 8] *7r-f ^«>fP*i*»tt:. ««^7^-^ 
^J:tJ«3te77^^*S#^*J«l4*Jas^Jl £l^#^t>cD 

[0 0 2 9 ] ISWO. 8 W m^LD, 1. 2 ,u m 
fLD, 1. 5 8iimf7 7^^-t:Hti^ 

>5> 1 0 0 mW^ii^^ff #*J» 3 d B 

14 0. 0 5 d B/mWT^o^io S^3teK* 5 1 . 2 ju m 

ow-g^Be^s*** 1 0 omw^icfi 2 

dB«T»fc. *tf*«»l4 0. 2dB/mWTfcot B 
SftRtfl. 5 8amW»*oaM^10 0mW 
0»-&l^fS#*i» 1 6 d B *J»«*B 0.25 

d B/mWt^ofc tt 

[0030] <*Wl5>saW5l:*^ttt, ^rtc 

Tm£r2 0 0 0 p pm, ^7 ^ KCSm^3 OOOpp 
m»U7yW7^77>f/^f^t. Smi4 
1. 65/im. 1. 7jum~2. 0 & 

»*JL, u--9 s J8S*:iaJt-t"Si:^ x 5^-C**J-t?fc5. 
L3&»L&3&«b, 1. 6 5 jum«r-C^®iRS:«FOfc«), 

[0 0 3 1 ] #7 7*'<»fl s W*»tt^ «ifi^7;*-* 

[0 0 3 2] ®^*W0. 8/imffLD, 1. 2 u m 
§LD, 1. 5 8 /imf77^^^f^ Lfcii'&O, 

«lRl*riSL, Bfi#»#0. 8 umO»^coBfi3t3itS 
i?10 0 mWOil^^ff *#J» 2 d B *r»fc 0 *J»«* 
14 0. 0 5 dB/mWt'*ofc 9 Bf53te8u&* 1 . 2^ira 
WS^OS^*aS^ 1 0 OmW^S^lCff-SMW*! 0 
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dB*:»fc. jW#**»0. 1 5 d B/raWT^ot 
W^»*Jwflr*#J» 1 6 d B fc»fc. #J»«*» 0 . 2 

[0033] <mmme>mmme\z^x\t, =*r\c 

Tra^r 2 0 0 0 p pm, $ 7 y K {£ N d £ 3 OOOp p 

mttlf:7^W7^7r^^l^o N d 

1. 6/*mJ&»fcl. 8 5 jLtm^KJR^^ofc^, t©« 

££^5,£t^#IJT-*><5o L^t^^b, 1. 8 5 /i m 

MfiW, ASE^£ l/-f«SSrttt^i:t4 

[0 0 3 4] *^T>f '<<&fls««»fcfc, ««^^^-^ 

[0 0 3 5] SMl^O. 8ium§LD, 1. 2ym 
§LD, 1. 58/imf77^/^-f^fci^ 

0 mWfl>»*fc«*#J« 2 d B *r»fc. *J»«*tt 0 . 
0 4 d B/mWt^oL BE**** 1 . 2 n mCO^ 
<7>®^^5iS^ 10 0 mW(7>#^{C{t^-*J# 1 0 d B £r 
*#fc e *IJ#flMSWtO. 1 5 d B/mW-C^ofco BiS^ 
«3&* 1 . 58y m<&»-&OBig*3*Aa* 10 0 mWCD^ 
1 2 d B *J»«*tt 0 . 2dB/ 

[0 0 3 6 ] <tfc«Jff'Jl>*tfc«^Jll-*5^"Ctt^ Tm 
^371^2 0 0 0 p pm»tfci^i-OV^r^fo % 
?y 4 s«om$L, Jfc7r-f^tkB*r^An, ^Ti 

[0 0 3 7] 112 fc/h«»#J»»tt**-*% 
^r0. Sx/mSFLD, 1. 2ym»LD, 1. 5 8 y m 
^7r^^^f^/- iiM^O. 8 /i YnCDm-S 
<Z>BS3te3*£# 1 0 0mW^>»-frJCltt*J»tt»b*t**» 
-ofdo Bfi#*# 1 . 2w m<o»**>BiB#3a«a s i ° 
OmW<7>*^fcfS#*J#3 dBtftt. *IJ»««Stt0. 
" 0 5 d B/mWr^ot afi*** 5 1 - 58/i mCO^i 
-&coag3fc3SSa*l 0 0mW(^«^-lc{f *#J»4 dB£r 
Wfco #JWflMfctt0. 0 6 d B/mWT^oto 

[0 0 3 8 ] 1. 2 mflMSitf 1 . 5 8^m§OM 
RgMSS^T, 10 0mWiiO«^(I«i^t^ 

[0 0 3 9 ] r©H:IR«^J:D, Tb, Eu, Ho, D 



5) 1 5 2 5 3 1 
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y, Sm, NdC0^^-^*^7 2/ Ffcflfctjnl-SCfcfcJ: 

[0 0 4 0] <»llSff!|7>**W7JC45V^tt, ^TfC 
Tm^lOOOppm, ^7S^ Ki:Tb*l 0 0 0 pp 

m.ffo\* SiO 2 ^80mol%, G e 0 2 ^ 2 0 m o 1 
s ^7^KI^Si0 2 ^lOOrno 1 %T"£> 

123. Oyra, 77-f/<Ili4 0m^lf: tt -^*7T 
itf -f /^fcSSI^T, 1. 6 5 iBmf«3fett = 7rtl:5llHC 
5£«>feft* ^S' K^«5»JL^ffi-fr £lcft5. 1. 
8 u m*tf!>3feH:='Trtfci4WMCa»bix« * ^ * Ktc 

[0 0 4 1 ] ®i 3«ct3, efc:7y ^/<«*I#<fc*jS;«r^ 
-To *7 7 ^«B«l4i^i * 7 7 >f b ft 5* 
7T f'<l It, ffifAM*77^f^2t , Bfi*« 
3i:Ul. 58^tmW«ttlAErW77^^^ 
$r2fl£UtS. 1. 5 8tfm(OErijlD77^^-f 
3(7)3ti, 1. 6 5/im«r(Dflr**«:, 7 >f ^ * Sr ffl ^ 
^ lZ7y<<<><$ y*?7 4 T?-fr*:J8 J: ^^^"^ 

77>f^2iS»5#ttT*>S. 5$77^^H« 
77>f^5'^5^l/tErSS)n77^^^ 

[0 0 4 2 ] 014 i^ltt^Oii*I#«7>/jNfS-S-*J*»tt«r 
^r-T 0 2 0 0mW«Lm:Jl»2 0dBSr# 
#J4WMfctt0. 0 1 5 d B/raWT*fcoto 
50 [0 0 4 3 ] <*«£W8>**W8^*V^I4, =» T K 
TmSrlOOOppm, ^ 7 y FCE u^3 0 0 0 p p 

[0 044lffll^*77^^7^fi|t, %77<< 

[ 0 0 4 5 ] 2 0 0 mWeMttlSl^lJ^ 1 6 d B & 
mtZo *J»««ttO. 1 2 dB/mWt^ot 

[0 0 4 6] <J««9>K*«9fc:|3^Ttt, ^TK 
Tm£l000ppm, ^ 7 y K t-H o & 2 0 0 0 p p 

40 m«!niLfc^*7r -r^SrJfli^fc. 

[0 0 4 7 1 ffl^t3t77^^^^7^M, Jfe^T-f 

7 ^^ct^So 

[0 0 4 8 ] 2 0 0 mWfii UfcBR«-*J» 1 5 d B £r 
flj»««[tt0. 1 2 d B/mWT^oh 

[0 0 4 9 ] <*lfc«l 0>3OK«l 0M£>l*Ttt, ^ 
7CTm=S:1 0 0 0 ppin, 9 7 y Kl-Dy 2 0 00 
p pm«6JDLfci$7 7^ < ^^^ 

[0050] fflt>/si3t7T-Y^^#7^fflfiS:, %yr^( 



(e) 

[ 0 0 5 1 ] 2 0 0 mWTii&ig Lfc»fc*J» 3 d B Sr# 
fco *J»««:ttO. 0 2 5 dB/mW?fcot 

[0 0 5 2 ] <JMkMl 1>*»«1 lfcfc^Ttt, = 
TCTmilOOOppm, ^77FCSm^2000 

[0 0 5 3] «^fc*7r^W^a^ ft^T -f 

[0 0 5 4 ] 2 0 0 mWfifiltRl:*J# 3dB«| 70 
fc 0 *]#«*I4 0. 0 3dB/mWt^of: 0 

[ 0 0 5 5 ] <^Mm 1 2 >HMU 2fc*3l*Ttt, ^ 
TCTm^lOOOppm, 9 7 y Kl£Nd£r2000 
p pm»lfc^7 7^^^^fcc 

[0 0 5 6 ] |l«7r^W^M, %7 7 4 

[0 0 5 7] 2 0 0 mWTii LfcRfc*J# 2 d B 
/c Q *IJ#««ttO. 0 3 5 dB/mWr^of: fl 

[0 0 5 8 ] <tt*fc«2>»K«7 
^^oS77-f^i:Tm^iT 4 1 0 0 0 p p m^D 

[ 0 0 5 9 ] *77^^Wf^USE*Mt)5l<^ 

[0 0 6 0] £<z>»*a>fb, KIcKiR^Kt^^: 

[0 0 6 1 ] <5»Jfc«l 3>K*«1 3^*5l^r», = 
7l:Tm^3 0 0 0 ppra, Tb£3000pp m^D 

f&te, 37^7^l:lU l 2 03*4lmoll Ge 
0 2 ^6 m o 1 %, M g 5m o 1%, C a 0^4 8 
mo 1 ^7 K^9^fcttA 1 2 0 3 

iJMlmol*, Si02 ^6mol%, Mg0^5m 

0 1 %, Ca0^4 8mo l%Ot)0^ffl^fc 0 

[0 0 6 2] M^I^O. 5%fitf* ^Tm-tSfJL 
m, 7 7 4 '*J££f 6 m £ L<fc e »7 7^f^»iS«>i)$ 

[0 0 6 3] Bjgft&£3&S 2 0 0 mWORIi, *J» 1 0 
dBSrftfcc WftffftttO. 0 7 5 dB/mWr-feo 
1t 0 Z-<n>7 y -f'** 2 d B/m (1. 3 ju m^<73 40 

[0 0 6 4 ] <^W)1 4 >*WIl 4fc*5^Ttt, =r 
7{:Tm^3 0 0 0 ppra, ^7 ^ FCE u 3 0 0 0 
p pmiJU:7;Kl^M7^77>f 

[0 0 6 5] ffl^t*7r^^^7^M, Tfc^T-f 

1 3W»*^i:t-fcS 0 50 
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[0 0 6 6 ] 2 0 0 mWflfi I WW 8 d B 
fee *J*»*»0. 0 6 d B/mWt^oit. 

[ 0 0 6 7 ] <tt«15>**Wl5CJ8^tB, ^ 
TidTm*: 3 0 0 0 p p nu 9 7 y KlCH o £ 3 0 0 0 
p P m«J0Lfc7;i'^»#a:»#7^77^^4:fflv^ 
fc e 

[0 0 6 8 ] fflPfc*77-f^©*7^ %7 7<< 

'«omi&'*7*-*. 2t7 t * '<mm&<ommi*mi&m 

[0 0 6 9 ] 2 0 OmWt* UfcB8WU» 7 d B 
fco #J»«jStt0. 5 d B/mW~C<feo*: 0 

[0070] <JSlfc«i 6>*»Wi enas^Tfi, ^ 

T iCTm^r 3 0 0 0 p p m> 9 7 y H d S m % 3 0 0 0 
p pm»Lfc7;K^M^7^77^^^^ 

[0 0 7 1 ] ffl^fc*77-f/^^7^IM, ^7 7 4 
*77^^*«*©l*tt**« 
1 3 <DM&tmW1bZ>c 

[0 0 7 2 ] 2 0 0 mW« LfciRfc*J» 3 d B 
fcc #IJ##.afe«0. 0 2 dB/mWt'kofc, 

[0 0 7 3 ] <3»MS«1 7>JMfcWl 7JC*5lf^Ttt, a 
Tf>LTm& 3 0 0 0 p p m, * 7 y K D y £ 3 0 0 0 
p pmWDL^:7/K»#M^7^7 7^/<^^ 

[0 0 7 4 ] «^fc*77>f/^^^fi«, ft 7 7-^ 

i 3 <nm& t^tT-tbZ* 

[0 0 7 5] 2 0 0.mWt?afi LfcS»li*J# 2 d B«r» 
fco *J*»»tt0. 0 1 5 d B/raWr^ot, 

[0 0 7 6 ] <3»*«1 8>SS*«1 8lC*3^r», 
7l:Tm$:3 0 0 0 ppm, P =7 y KfCN d & 3 0 0 0 
p P mttLt7;KlM^7^77'l'/^f^ 

[ 0 0 7 7 ] ffl^t3t77^^7^IS, ft^r-f 

i 3 o*&£iRiC"t?*>5o 

[0 0 7 8 ] 2 0 0 mWt-afi L 1 d B 

tZo *J»«»tt0. 0 7 5 d B/mWt'fcot 

[0 0 7 9 ] 9>*16Wl 9lC*5V^Ttt, a 

7(:Tm^ 2 0 0 0 ppm, 9 7 y KfCTb ^2 0 0 0 
p p mSJD LtT e 7 7 ^ ^tffl ^fc. =*7Jf 

7 Xft9&\Z.m^iZtf7 *mi£l*T e 0 2 ^7 Omo 1 
%, Zn0^15mol%, P b O ifi 1 5 m o 1 %X'h 
5 0 9 7 y K#7*ttT eO 2 ^70moll Z n O 
2 Omo 1 %, CdO^lOmo 1 %<7>t> Otrf^M L 

[0 0 8 0 ] t^^t -f^^rii^ y m, 77-f^S 

£ 6 m <h Lfc e 
[0 0 8 1 ] 2 0 0 mWt?BiB LfcR»C*J» 3 0 d B £ 
*J»ffi»l*0. 2 2 d B/mWt^oto 
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[0082] <j«k«2 o>**W2 o^as^rwt, 3 

Tl:Tra^2 0 0 0 ppm, ^ 9 S> KCH o Sr 2 0 0 0 

[0 0 8 3] /B^fc3fe:7T ^o;*f^;**&j£, -f 

[0 0 84] 2 0 0 mWtBfi Ljfc«fcfc#J» 2 2 d B £ 

*J»«»ttO. 1 6 d B/mWr-fcofco 
[0 0 8 5] <**W2 1 >**«2 lfc^TWt, =» 
7l:Tm^2 0 0 0 ppra, 9 y y h v ^Eu^2 0 0 0 10 

[0 0 8 6] ffl^fcft^T^'^jtf^filS* 

y*-?s %7 7<< ^±8ffiSo«jSli^l 
1 9 0l-&^PCt**>5o 

[0 0 8 7 ] 2 0 0 mWT'ii Lfc»H#J» 2 6 d B £ 

*J»«*Wl0. 2 d B/mWT^ofco 
[0 0 8 8] <**«2 2 >**W2 2tC*5^Tte, = 
7CTrat2 0 00ppm, ^7 ^ FCNd^2 0 0 0 
p pmWtfcT e^7^7r>f^^t. 
[0 0 8 9] Hk>t*7T -f 9 %77^ *0 

[0 0 9 0] 2 0 0 mWT*®)^ LfcBHc#J# 8 d B 
fCo *J»fl*9ftlS0. 0 6 d B/mWT'&ofco 

[0 0 9 1 ] <K*«2 3>**«2 3JC*3lr^Ttt. 
TMTm£r 2 0 0 0 p pm, $ y y F'{-Sm^2 0 0 0 
p pm«dJD LfcT e^^7^77-f^fflV>fc. 

[0 0 9 2 ] ffl^tt77^^7^ijS» i77^f 

[0 0 9 3 ] 2 0 0 mWt-i^ Lfc.«ftC#JW 6 d B 
fco *J*K»l*0. 0 5 d B/mWT*&>o7t 0 

[0 0 9 4 ] <S»1S«2 4>**«2 4^*3V^TI4, =■ 
TCTm^2 0 0 0 ppm, i? y y K(CDy ^r2 0 0 0 
p pm»ttT Bli/7^77^ 

[ 0 0 9 5 ] i^fc*77^/^^7^M, *77^ 

[0 0 9 6] 2 0 0 mWT'ii LfcRfc#IJ» 4dB^I 
fco *J»««tt0. 0 3d B/mWr*fcofco 40 

[0 0 9 7 ] <*1S«2 5>**«2 5^*5l^Ttt, = 
7{:Tm? 2 0 0 0 pprn, Tb£2000pp m#lfc 

[0 0 9 8 ] }t77 -f /"«Ofp«W»Jt, «iS'^*-* 

[ 0 0 9 9 ] BbjBataR^O . 8 u mfL D „ 1. 2 y m 
^LD, 1. 5 8ymf77^/^-ftlM^^, 

JB^O. 8 tim^^MI^l 0 OmWCOJg-a- 50 
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\zK*n\m 4 d B *J»«*tt 0 . 0 6dB/ra 

^10 0 mWC0#^{cff ^IJ# 2 5 d B fcfafc, #J»« 
«fc«:0. 3 7 5 dB/raWT^ot 0 figM^l. 5 
8 ix m<Dm^<omm%^SLi^ 10 0 mW04§-&Mff **J 
»3 0dB*#fc. WfWMftttO. 4 5dB/mWf^ 

[0 10 0] <HJfc#|2 6 >HMi2 6te*3^Ttt, * 
7|:Tm^ 2 0 0 0 ppm, Eu^2 0 0 0 ppm*| 

[oioi] *7r*/<ofl*w»Jt, **^9>«"# 

[0 10 2] ii»0. 8/zmSFLD, 1. 2 ju m 
IfLD, 1. 5 8 m mf 77^^^-f^ Lt»^<?), 
n otitic co/Mf #*J»WttWt*KW 2 5 £>«fi£lRl« 

1 0 0mWro»^C{t#*ltf#3 d B£*§fc e ^Ji^tl^ 
0. 0 5dB/mWr-fcoit 0 S»S3teilKa* 1 • 2Mm(^ 
»-ft-OJBfi*S**3^1 0 OmW0>»-frfc:flM§-#J»2 2 d 
B^Sfc. *J#4S*»0. 3 3d B/mWr-fcot Sfj 
jg*»^l. 5 8 a m^J^Oilj^M^ 1 0 0 mWO 
»*fcfS*#J» 2 7 d B «:»3t. *U»«#tt 0 . 4 0 d 
B/mWr*fcofc 0 

[0 10 3] <**W2 7 >*16«2 7fC*3^Ttt, * 
7i:Tm$: 2 0 0 0 ppm, H o £ 2 0 0 0 p p m^^S 
^JDLfc^ 5/jtW7^7 7 -f^SrJH^fc:. 

[0104] vt7T-4'«z>tt*u&fti£* mm.'*?*-* 

■ [0 10 5] BlfiM^O. 8wmfLD', 1. 2/im. 
§LD, 1. 58 W mS77^/^-fHm^, 

c o*>«»©^ft*«HM»ttwt**«i 2 5 roan £ ^ 

1 0 0 mW fc:{f-£-*J?# 5 d B£#fc 0 *J##*tt 

0. 0 7 5 dB/mWCfeofc tt ai3tWl- 2 /z rn 
c^«^> «#li»bn^^ot 0 Sfi3feSW*l. 5 8m 
nKDi^OiMM^l 0 OmWOD^^Cff #*IJ» 2 
7dBS:»fc ( *J»«»Hl0. 4dB/mWffccfc 4 
[0 10 6] <MM&\2 s>nM0i2 8\Z&\,^Xft, 3 
TICTm^ 2 0 0 0 p p m, Dy i^2 0 0 0 p pmM 
Mi,1t7 yitmify* 77-f^trf^t. 

[0107] *77 -f ^roff»JB»fcfc, **'^><-* 

^^^77^ Mkffl l £ H«o t> 

[0 108] HiBftJR^O. 8 \x m§LD, 1. 2 ju m 
|LD, 1. 58iim#77^^^tfc»^ 

r. o*«»ro/i>flr##j»4#tttt*Jfc« 2 s ro«iRi t 

1 o 0mwro»-frjrff #*ij#m#feixfta>o;fco ®^3fe 
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M&l. 2 u m^(DM»g^ 10 0 mW(7)I^ 
fc«##J» 2 5 d B *r»fc. *J»«»tt 0 . 4dB/m 

1 0 QmW«)i*t«*«1» 2 8 d B *J» 
flftJftttO. 4 2 d B/mWffeoto 
[0 10 9] <*««2 9>MK«2 9K:fc^Tttt, a 
7CTm*2 0 0 0 ppm, Ndl:2 0 0 0 p pm^S 

[oiio] *7r-<^^>fPJBW*Ht* *5S^7^-^ 

[0 111] M3tl^0. 8 ju m^F L D , 1. 2 m 
SLD, 1. 5 8/imS77^^-fH/:^> 

1 0 OmWCOiJ^^if -§-^IJ#2 d B*r»fc. *J*«»I* 
0. 0 3d B/mWt'l)ot 0 BjB3te**l- 2/imCO 
»-frOBiB*3i«3&Sl 0 0mWO»^(Cf| #W#9 d B 
£#7to *J**«l*0. 1 2 dB/mWt^oto Big 
1 . 58/i m<0»*^®® 3te5Sff 3d s 10 0 mWO 
»*lc{t»*J» 1 2 d B &»fc 0 *J#«*I4 0 . 1 8 d 

[0 112] <»]3 0>»W3 0l:i3^Tll =r 
7CTm^2 0 0 0 ppm, Sm£r2000pp m^3^ 

[0113] $t7 t * mm'*?*-* 

[0 114] K^l^O. 8//m^LD, 1. 2mhi 
fLD, 1. 5 8ym»7r^^-fHf:i^ 

0 0 mWO^fcff #*J»4 d B 

0. 0 6dB/mWT^ofc ft i^W 5 l. 5 8 jtz m 
60»'&OBi^3fe3**^l 0 0mWO»^l:flTf*)#6 d 
BSrUfc. WfWMfcttO. 0 9dB/mWffcot 
[0 115] <*«W3 1>Stt?'l3 1IC*3^TI4, a 
TlCTm&lOOOppm, Tb^2 0 0 0 pp m^3^ 

[0116] ffl^fc*7r^^W^7^W, %7 7 4 

s<(Dffim.'*7*—?. 3t7 7*<'<ftfe$t<n9i£ft&l&&i 

7 (D^^tn CT-&>6o 

[0117] 2 0 0 mWT*iilf:BMI» 1 2 d B £ 
»fc. *J»««ttO. ldB/mWffcoto 

[0 118] <3Sli«3 2 >*Jt«3 2^*5V^r«l, =» 
7CTm^l 0 0 0 ppm, Eul:2 0 0 0 ppmtt 

[0 119] ffl^fc*77^^7^I«, ^77^f 
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7 co#^^ |3 c^efcfio 

[0120] 2 0 0 mWtfJttJB LfcBlfc*J» 8 d B 
fc. *J»ff*fcttO. 0 6dB/mWffcofc, 

[0 12 1] <*««3 3>SMB«3 3«c*5^Ttt, 
7l:Tm^l 0 0 0 ppm, H o £ 2 0 0 0 p p m*8s 

[0122] ffll/^^T -f/«7>^7^fflfiS;, *77-f 

70 [0 1 2 3 ] 2 0-0mWrafiUfcgR^*J»7 d B 
fc 0 #IJ»««:li0. 0 5 dB/mWr^ot, 
[0 12 4] <*JiW3 4>38*«3 4{C*5^Tte, 3 
7l:Tm$:1 0 0 0 ppm, Nd^2 0 0 0 ppra*l 
jDlfc^77-f^«r»^fc. 
[0125] flt^*77 «(s«Dtf7Xmf£. %7 7-<< 

/«Dmm'*7*-<?. &7 7 j ^mi&nmmzni&m 

[0126] 2 0 0 mWtHi UfcBIH-*J» 4 d B 
fco #J»K»tt0. 0 3d B/raWr'fcofc 0 
*0 [0 12 7] <JMW3 5>JM6«3 SfC&^ttt, a 
TJCTm&lOOOppm, Sm£r2000 p pm^i 
M Lfc^ 77^ '<*:JH^*:. 
[0128] /Bi^jfcft^r ^^<7)^7^M^, 3fe^r 4 

'«r>m&'*? *77 ^<*B«#«>*fiatt**« 

7 13 l^-efcSo 

[0129] 2 0 0 mWTS&i L*lJRfc:*J» 1 d B 
fcc WfWSSfcteO. 0 0 7 d B/mWr-^ofco 

[0 13 0] <X3K0J3 6 >IM3 6t£*3^Tte, a 
T (CTm^ 1 0 0 0 p p m, D y £ 2 0 0 0 p p m*8S 

[0131] ffll«77 <{ s*<ntf7 7>mf$, %7 7<< 

'«om&s*7 . 3t7 7 >f '<flW*^*J#Wt*KM 

[0 13 2] 2 0 0mWt«t«l:r4 5dB^# 
fco #J#«ttHt0. 0 4dB/mWtfcot 4 

[0 13 3] <*1S«3 7>HM(3 7M*3lr^Ttt, » 
7l:Tm$: 3 0 0 0 ppm, Tb$:3 0 0 0 p pra*i 

[0134] m^1Z$t7 7 4 '«0# 7 *m&s %77 << 

l 3co^-&i:lRlcr-^)5o 

[0135] 2 0 0 mWT'l^ Lfc»tw*J» 1 7 d B £ 

#J»«*«0. 2 5dB/mWT^ofc e 
[0 13 6] <3»)t«3 8>X*«3 8fc*3^"Ctt, = 
7(CTm^ 3 0 0 0 ppm, Eu^3 0 0 0 pp m^SS 

[0137] ffl^*:3fe:7 7 -r^otf^a&JS. t^^t -< 

/<co«^ 7^-^, $t7 7 4 ^WdSOfllfiJtttjSlKW 
1 3^^^'^^c 
50 [01381 200 mWT'gjig U/t»JC*J» 1 3 d B £: 
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»fc 0 #J»#*»0. 1 d B/mWr-fcofco 

[0 13 9] <lW'J3 9>^M'J3 9^^Tli, ^ 
7i:Tm^3 0 00 ppra> Ho^3 0 0 0 p pm*i 

[0140] m^fc%7T <<s«ntf7Xmf£. %7T-1 

[0141] 2 0 0 mWT'i^ Lfcl»fc*J» lldBt 
»fco 3W»«*tt0. 0 7 d B/mW-e&ofco 

[0 14 2] <£kft0i|4 0 >HJfc#'J4 0tC*5^Tte, = 
THTm^3 0 0 0 p p m > Nd^r3 0 0 0 ppm*i 

[0 14 3] 7 r Y^o^^^^fife, 3fc7r * 

1 3^^Wfc5. 

[0144] 2 0 0 mW-ejftjB Ufc»H*J» 4 d B 
fco #J»flMBctt0. 0 3d B/mWT^of: e 

[0 14 5] <SSlfcflf!l4 1 >**«4 1 JcSSl^rW:, 
T^Tm^rSOOOppm, Dy ^3 0 0 0 p pm^i 

[0146] Wi^tz.%7T sCs«Dtf7Xmf&, %7T 4 

i 3oi^^^i:^5 e 

[0147] 2 0 0 mWT-®i£ LfcBRl^*J» 7 d B 
fco *J*»«ttO. 0 5dB/mWT-Jbofc 0 

[ 0 1 4 8 ] <HM'I 4 2 >HM(4 2 C^^Tft, ^ 
TCTm^3 0 0 0 ppm, Sm£r3000pp 

[0 14 9] m\*^*i%7T ■< /<<Dtf ; ?xm.f&. yt7T^ 

[0150] 2 0 0 mWt?JBJ8 UfcBfc*J» 1 d B 
fco *J»«fRliO. 0 0 7 d B/mWT^of: 0 

[0 1 5 1 3 <3MMS4 3>»ft«4 3(C:fc^Tte, = 
7CTra^3 0 00ppra, Tb^3000p pm*i 

[0 15 2] ffl^t)fe7r'l'^^^77M, *77-f 
✓^7;*-*, %?T 0«fim3MSMl 9 0 

*§^£ (13 

[0153] 2 0 0 mWT-a^ LfcBSIlC#IJ?# 2 6 d B ^ 

#J»«*ttO. 2pdB/mWt-fcot, 
[0 1 5 4] <J8Jt«4 4>JSlt«4 4^33l^T«t, a 
7l:Tm^3 0 0 0 ppm, Eu^3 0 0 0 p pm*^ 

[0 15 5] «rt*77^^#7^aa, %7r^ 

[0156] 2 0 0 mWT'i^ L)tBRU:#J# 1 8 d B * 

SPJ»««« 0 . 1 4 dB/mWT^o/: 6 
[0157] <9Hk0j4 5 >SWI4 5K*5^Tli, ^ 
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7CTm^3 0 0 0 ppm, Ho?:3 0 0 0 ppm*g 
JOLftlT elif7^77^^ffi^t 
[0 15 8] Jfl^fcJt^T <{'«ntf7Xffi>J&, %7 7-< 
% 3l£7 7^^«tIH^WW l H9W 

[0159] 2 0 0 mW«Lf:ll:fl]S 2 2 d B * 

*J»«*ttO. 17dB/mWt'fcot 
[0 16 0] <Xffi«4 6>*fcM4 6fcfc^Ttt, a 
T(CTm£3000ppm, Nd^3 0 0 0 ppra*i 
70 jQLfcT e l^7^77^^«^t. 

[0161] flt«77'f^^^jafl;, *77-( 

[0162] 2 0 0 mWflE LfclRt#IJ» 6dB^I 
t 6 WSMSSJSttO. 0 1 dB/mW^ot 

[0 16 3] <XXM4 7>*lfi«4 7 l£*5^Tte, ^ 
7CTm?: 3 0 0 0 ppm, Dy ^3 0 0 0 p pm*ii 

[0164] fflt^7t*7T-Y^<0^7^fflfi»;, 3t7 T-T 
^ /^7^^, *77^^«B»W»*I4*WI19^ 

[0165] 2 0 0 mWCJftjB Lfc»^*J» 1 d B 
fc e *IJf#«»:l*0. 0 0 7 dB/mWT^ot 0 

[0 16 6] <3Wfe^J4 8>mM&\4 Sizia^xn, = 
7ilTml:3 0 0 0 ppm 1 Sm&3000pp m9&$S 
jDUfcT bM7^77^^M^ 4 

[0167] m^ftyt7T ^'*CD;*f 7 3fe77-f 

50 [0 16 8] 2 0 0mWt«tfc^«ir#4 dB^# 
ft. #JflH*«fefiO. 0 3 d B/mWT^ofc 0 

[0 16 9] <*JSW4 9>**W4 QfciSV^Ttt, B 
i^2i)5^ft52i37^7 V KA>bft5 7jyft* 
#7^*77>T^f ^ @1 5i:^fJ;5l:2ln 
712 0>rt{ffil<fcJi 1 3 |CttTmi5 2 0 0 0 p p m, ftiM 
(Oll4t:|j:Tb^2 0 0 0 ppnittir^6o ^7 

tt, (i) TmiTb^iSnmrt^t), fflS 

40 «rBClfc^#S. (ii) =»7^Mt5»l 01 

5, t^5 2owS]^4:fto 0 
[0170] Ht^77-(^^7^M, *77-( 

^^■fi: 5^1 : 3 t Lfco 

[0 17 1] MM^O. S/iraSLD, 1. 2 ju m 
50 »LD, 1. 5 8 tf m*77^^^-f Uti^^ 
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B*St, 0. 0 7 d B/mWtfcot D B 

jB3ft»a< 1 . 2 m<7>»^Ofiie*5Sa^ 10 0 mW<7> 
»-frteflr#*J»tt2 6 dBT-fcot *J»«»«0. 4 

neftttftat 10 0 mWCOS-g-tCfS-g-WW 2 8dB^I 
fc* *j3»«*tt0. 4 0dB/mWT*^^ 

[0172] <smi|5 o>**W5 oic*5t^rtt, m 

m^2 0 0 0 ppm, ^il^IICl^E u ^ 2 OOOpp 

[0173] m^lz.%77 <fs«ntfyx$&f£, %yy( 

J&tt%Jfc0l4 9 0i^^CT^^ 

[0 17 4] iM^O. 8ymfLD, 1. 2^ 
^fLD, X. 5 8 tf m§7 7^f/<^-f t L 

iO*i««fl>/hft#*J4M»ttttS8*«4 9 £ in CfflfRi^ 

0 0 mW<DM&^{t-%*m 3 d B &f#fCo *J»«*I4 
0. 0 4 5 dB/mWT'^ofc e BI23teKa s 1 • 2#m 
0»-&OBffi5tSit£a* 1 0 0mW(D»*lCft**]#»2 
OdBt^ot *J»«*»0. 3dB/mWT^o 
fee iaS*«3&5 i . 5 8/z m<0»-&<aSjj£*3£&a* 1 o 
0 mW<D»<frfcflr**J» 2 2 d B &*#fc 0 MWflHRtt 
0. 3 2dB/mWfl)ot 

[0175] <3S160!I 5 1 >^fififf'j5 1 fc*3I^THt, 

tfy*%?7 t<n =t 7 <DftM<nJ§\~teT 30 

mtf* 2 0 0 0 p pm, M»|CliHo^2 0 0 0 p p 

[0 17 6] fflt^c3fe7r -f ^^^f^^Mj*, *77-f 
2|=r70i^ 3fe:7T 

[ 0 1 7 7 ] BjB3tiRift*0 . 8 ix m^F L D > 1. 2/im 
f LD, 1. 5 8iim|7r'f^^fHfc^ 

0 0 mWO^Kif -g-fljft 5 d B *r»3to *JfWS#Wt ^ 
0. 0 7dB/mWt^ot 2 ju m<£> 

»-&oBfi*3Slft^i 0 0 mWO»-&fc:ff 

I^imW^ofce M^U. 5 8 ju m^^O 
S£23fe5tft2* 10 0 mWCO»-&Jcff-§-*IJ» 2 3dB4rft 
fco W»«*|S0. 3 5 d B/mWT'£>o^ 0 
[0 17 8] <HJ6ffj5 2 >^Jk#j5 2M*5V*TW:, H 

m^2 0 0 0 ppm, ^ilO|(C|j:Nd^2 0 0 0 p p 
matrix, ^ y y K^ttflTtJRSP^ixTif^fti^ 50 
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[0179] m^lzytyr<('<<ntfyxmi8^ %7r<( 

[0 18 0]aa«^0. 8wm|LD, 1. 2 ju m 

sld, i. 5 8 ummyr^^i—^t vtzm&<o. 

r:o»««0/hflr*«J»4#t£M:*K«4 9 £ ^ C^fSj^r 

0 0mW(7>^^^IJ^#|^»^n^^ofc 0 Bfift«# 
1. 2 * m^»-&<OBfi*5Sl*^ 1 0 OmW^^fl 
**J» 2 d B ftftfltfttt 0.03d B/mWt 
£>ofc 0 BjB#»#1. 5 8/im^(Dffi«iW 

1 0 0 mWtnm^riaz^W&S d B «r»3t 0 *J»«»tt 

0. 0 4 5 dB/mWt^of: 0 

[0 18 1] <**«5 3>**W5 3JC*3^Ttt, P 
^2ii&^&5 2i^7<!:^7^ K^b45 7s/^* 
#7^*77^f^S:fflv^ 0 t037(Ort«o|{:«:T 
m^2 0 0 0 p pm, ^iRiJ^g (3D y & 2 OOOpp 
ra»LT^6 fl ?yy K^I»(Prt>«iD**trir^<Ct\ 

[0182] fflt^77^^^7^M, %7 7 4 
2m^T<omm., 3t7 7^^*B«^* 

[0 18 3] i^M^O. 8jLtm^LD, 1. 2 ju m 
fLD, 1. 5 8 fl m§7 7'1 f ^U'-fi:L'fc*^ 
C«>*tB*w/h(t**J1 i M#ttW:**W4 9 fcnc«|fi)*r" 

0 0mW^^M»tt»bn4^it. Bfi%»^ 

1 . 2 /imOi^«oai«S^ 1 0 OmWcD^tCff 
-^*IJf#tt8 d Bt^ote #Jf#«*f*0. 1 2 d B/m 
WT'fco/: 0 Bje3t»3& 5 l- 5 8/imOi#OiM 
S3* 10 0 mWOS^tCff^lJ^ 1 0 d B &#fc 0 *J 
»««fett 0.15 d B/mWT^ofco 

[0 184] <*««5 4>*Jtffi|5 4fcfelf^Ttt, B 
^2855^45 21 = 7^7$/ K3a>bft«7yftft 
^7^*77>f^S:ffl^fc. *©3T©l*3ttl*>JBtciiT 
m^2 0 0 0 p pm. *WIt|j:Sm^2 OOOpp 

[0185] »^fc*77>f^*7^lfi*, ft^T -< 

J»tt3£Jfi0J 4 90i^^Ctfc5o 

[0 18 61 SSM^O. 8/imSOLD, 1. 2 *i 
m^LD, 1. 5 8/imf77^^^fttfcS^ 
CO, r <D*t«»<D/W»##J»4*tt«:**«4 9^CI * 

^10 OmW^C^Iiiitl^^oto BiB3fe8W* 

1. 2 J um(7>4§'&OB&3te&fta 5 1 0 0mW(D«-&{Cff 
**J»4 d B*»*:. *IJ»««I4 0. 0 6 d B/raWT 

1 0 0mWOi^{Cf|^JS6 d B&Wfc* *J*WR*tt 
0. Id B/mWT'fco/: 0 

[0187] <»5 5>swi5 5^^r{i, m 
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rtttflOjBfcttTm^S 2 0 0 0 ppm, #MBI*>JBkLtt:T b 
^2 00 0 p pmttLT^5^$7r'l' ^£r/BV N fc 0 
* 9 y KJctt(an>SS3tlP*ttr^*VN 0 
[0 18 8] fflt^3t7r^^«)^7^«LJ*, 3t7r-< 

1 : 3£Lfc e fcfcJB««Mrl%, 77>f/<ftt8 0m 
[0 1 8 9] nfi3t«*rl- 5 8|imS7r^^-f 10 

0. 2 5dB/mWt*?oto 

[0 19 0] <£Ufe#j5 6 >Stlfc«5 6 fc*51^TMc, IrI 

»il:inm^2 0 0 0 ppm, ^OOOji Mtt E u 
^2 0 0 0 p pmiD0LT^5^7r'l' ^Sr^^fco 
^ 7 y F (ct) E u ^ 2 0 0 0 p p m L T 5 o 88 JR 

[0191] fflt^3t77^^^7^iJ5l, >T 

[0192] 2 0 0 mWO^Mff -§-#U» 

2 3dBW;o 5W»«*ttt0, 15dB/mWt'ibo 

[0 19 3] <**«5 7 >HS5#j5 7 tertel^Ttt, |^ 
f,^2i3&»b45 2i37^7yK*^*D; 
«WgiC|j:Tm^2 00 0 ppm, JB IC H o 

tf* 2 0 0 0 p pmii Ltl)5^77^ ^<^ffll x fc 0 
^fi^FIC^Hoi^OOOpp millDLtfc^o 

[0194] ffll^fc^r <{ yt7y( 
'<^7*-f, 2 « = 7 %7T 

[0195] Bbfi3te3i*;&S 2 0 0 mW<^a^^ff ##J# 
2 5 d B SrWfco *J»«*tt 0 . 2 0dB/mWt^o 40 

[0 19 6] <S8*«5 8 >*JK«|5 6fc*5^TWt, m 
<L*W2Jl35»bttS 2^ = 7 £ £ 9 S> K*»fe* , =7© 
rt1l<?)II:liTm^2 0 0 0 ppm, #H«Oii:iiN d 
^2 0 0 0 p pmairfc5^$7 7'( ^Srffi^fco 
^7^K{^()Nd^2 0 0 0 pp mttlTfc^c 

[0 19 7] ffli«7r^W^i^ *7r-f 

[0198] ffljB^feBia^ 2 0 0 mWCOS-^^ff *#J» 5(? 
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1 0 dBSrfc #J»«*»0. 8dB/mWt^o 

[0 19 9] <*Jfc«5 9>**«5 9Kasi^rf4, Wf 
^<7>2jga><bft6 2g^7 s/ K^bftO, ^Tco 

rtfll^SICllTm^ 2 0 0 0 p pm, ^fll^ilCliDy 
#2 0 0 0 p pm«J0Lt*5^77^^Srffl^fc. 
^7^FI:t>Dy^2 0 0 0 pp mflsAD LT 

[0 2 0 0 ] »l^*77^^#7^ift«, *7 7<Y 

[0201] niS^ttK^ 200 mw<nm&^ it #*J# 

DdBtftt. *J1MHkr»0. 0 7 5 dB/mWffeo 

[ 0 2 0 2 ] <%Jfc0J6 0>HJfeW6 OlC&^Ttt, P 
i£>«>2JB^6ftS 2g37t^7 y K3&»fc!fe9, ^Tco 
rtttlOJi^ttTm^ 2 0 0 0 p p m, *U8I Ji IC S m 
#2 0 0 0 p pmJSJdO Lt*)6^$77^f 
^7S'Fl: i ()Sra^2 0 0 0 pp m^DtrfcSo 

[0 2 0 3 ] ffli^«77^^^7^M, ft^T^ 
2^^TcD#3t, *77^^*B*«>* 
fifcttJMWs 5(7)^^i:Il!Cr*^^o 

[ 0 2 0 4 ] m&ytfe&& 2 0 0 mWCO^^^If^U^ 

2 d B^ttt. *J*M8*tt0. 0 1 5 d B/mWT'&o 

[ 0 2 0 5 ] <^Jfe0'j6 1 >HJ£W6 1 iCjot^Ttt, ^ 
7(CTm^ 2, OOOppm, ? 9 5> FMT b £r 4 , 0 
OOp pmMtfc75'{bft77^^^^fcc 

[ 0 2 0 6 ] 7y-fk*^^^^T^^«- jf7*mffi.& 
Z r F 4 — B a F 2 - L a F 3 - YF 3 -A1F 3 — L 
iF-NaFM-^F77^^ (ZBLYALN 
77-f^) Srfflv^5.-3te7rW^^*l*WH:, 

^**r*n* # *t5m f 1 Ora, 1 3mi:lfc3ll(7)7 
7^f/^ffl^6 0 

[0207] ^^-ftmm^mmtmmmi tmmx-& 

[0 2 0 8 ] m 1 6 ^li^ixbco^ r << '<3&»fcW&*iS 
HHBS*ifci*J*B* (ASE) <r>*'<* h/i^Sr^-To 

Tm77^<tffl^fci^tt**l. 7 5-2. 0 ju 

&»«fcttBl 51-, tf-^^rl. 6 7^m 

t IT 1 . 6-1. 7 5^m§l:fcfc5ASEWbh 
/: c T b 9 y F\zmto\-,titz£>\z.*:<D 

1. 7 5—2, 0iura(7)ASE^fl]E^ll, -t^^lR 
1. 6 5 u mflf<Di«»*4i«36i-5riBi:ft6^ t ^TlT 

[0 2 0 9 ] 01 7l:lj:int)77 ^S^^-n^ix 5 
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m (□) , 10m (A) , 13m (O) ^7r^^« 
^1iL%yy 4 ^tl"HSO/hfS-g-*J#4#tt*^-ro y r >f 
Agl 3mO»^K/Mt*W»l 8. 5 dB4:#t. "f 

[0210] <3SJK«6 2>*H£«6 2k:*if^TW:, 
7(:Tm^2, OOOppm, ^7^ Fi:Tb^r4, 0 
0 0 p P mMlt7 y\YM?7 4 '<&M^1t. 7 v\t 
*jlf^7 7^U ^7^WZrF 4 — B a F 2 
— L a F 3 — Y F 3 - AIF3 - LiF-Na F%t<D)£ 
-^-K77^^ (ZBLYALN77^^) Srffll^ 

[0211] 01 8i:**MW»^*77^f^*B 

^co^^r^-Tc 2 0 ttA*fs***^-**o tm&m<n±. 

WZBLYALN77'1'^21 I 2Z*«^S. ^ft^P 
W77-f^APWll. 2 ju mCO^^^^^^^ — 
if 2 3, 2 3, ^ctt^^^^ff f^^KtSWDM 
77^^y^7 24, 2 D#lK*>6o 20CO 

i|Sffl7 7 >f >*0|IBfcWc. fcSl^JSBf 7 7^^<^* 

S4ASE*i5ffli:ia6>4^J: 3ter>f y ? 
2 5 K'**7-f 2 6 «r#Ai- 

4&yr -f'^f^C 5 * — K7-<^ K£fcfcJB#T*!£4:fto 
Kitia*r*i*^7r -f'<2 7 A, 2 7 B#«8fc£*vc 

^✓<2 7A, 2TB^-^^77^^MSi, 

^ v'r y K* =7 (thermal expande 
d core) fam) ^jtttfcSo 
[0212] 019 ^^::<7>ii*I««rffl^ % r#bix5/h 

oTt^c S^*14 0mWOi^C, /jx(S-g.*j»3 5 
dB^:o»P^0. 7 5dB/mWT^ot 

[0 2 13] 0 2 0fcttJBiiE3ftii«Sri 2 OmW£ Lit 

fe#*»5J:5fcl. 65ym-l. 6 7 /z m <DH"C*U?# 
2 5 dB^_h&ife#Lfc 0 
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[0214] *fc, £0#«*tc:|8tf 3fc#»*l*/hft 
7 -~ 8. 5dB, MP(il*l^3dBmr**)o 

fee 

[0 2 15] EJLJi, *«8H«rSMIt«fc«<5^rA#WU: 

Tel#7^W:t>«^Ctx.^^ 
[0 2 16] 4fc3677-f^iHH»©t«fcH^1), 

/<? <wra*M[0ii^sft5es*i6<>«>'eH:tt< , sg^Mtft 

[0217] 

Jfll^fcl. 65/zmSli^77^^^Tb, Eu, H 
o, Nd, Sm, Dy ©5V>4< £ t> 1 Jl£* 

3T^fcii^7^ KicasjdD+sr, 19 , 1. 8~~ 

2. 0 /i m«FO»«$ttfci^»H13fe (ASE) <DJ«« 

r bfr-v* , 8~2. o m m§|: ^ 

[HfoflWftRR] 

[HI] Tm^;^-?tt§t-feS 0 

[02] -««4ft7 7 >f^«*I«»*^@t*fc5, 

[03] SI4^tyTmW 3 F 4 ~> 3 H 6 

[04 ] t b ^^-y^®i^^^<^ hyi'&^i"*^ h/u 
0-e&3 e 

[05] E u^t^^Rft^^^ h^ft^-*"^"^^ h/^ 

[06] h o^^-v^KJR^^^-h^S:-^-^^^^ h/u 

[0 7] N d -f ^^CD^iR^^y h/uSr^-r*-^ h/u 
0T-£»£o 

[08] Dyf ^^CDf&i&y hA'Sr^i"-*-^ h& 
[09] Sm^^CD^y^ h/l/^:^-^^^^ h/U 
[010] 7yfl:ft#7^77^^ffi'' N fc*77>f^ 
[011] * 7 Ki:T b S:iS*D LfcTmtt7 jyffc;* 

[012] Tm¥^MD7 yft»#9^77 

[01 3] ^7 r *'<*JH^fc#7r^'<HMl*<D« 
[014] ^ 7 y KfcT b SrSSAO LfcTm»$77 

50 Rttir^s, 
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[016] ^TCTm, ^7^KCTb$r»Lfc7$/ 

hSiiiiftfeSJftRIB* (ASE) cd*-^ h/bBT? 

[Hi 7] i ©3fe7T*'<aiB#0'Ht**J# 

[Hi 8] 37l:Tm, 9 7 v KMT b SrSSJDLfc^ y 
-fk*^f 9 * 7 r -f /<4:Jfl ^fc*lfc« 6 2 (7)7fe 7 r ^ 
B*»«J*B^*>«. 

[Hi 9] HJfcP'je 2 (T^^^r -f '<*ifl«*>/h« »*J» 
[120] £1K0J6 2(DJfe7r-f^«IB*o*J»4»tt*: 

1 *7r^^ 

2 flfA*f3te77^f^ 

2 A 

3 BbS3fe« 
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3 A 




4 




5 
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«**m*ffl*7r'f^ 


7 A, 7B ^An^$77^^ 


8 




9 




1 0 




1 1 




10 12 




1 3 


2^^rco^igycog 


1 4 




2 0 
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ZBLYALN7r'f^ (13m) 


2 2 


ZBLYALN77 / f^ (10m) 


2 3 
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2 4 


WDM77 Y 
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.?<? 2 7 a, 2 7B mttm^^^y r -r ^ 
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